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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This gui de specification covers requirenments
for permanently installed tel econmuni cations cabling
and pat hway systens using a physical star network
topol ogy. Tel econmruni cati ons cabling systens

i nclude the copper and optical fiber horizontal and
interior building backbone systens and cabl e nedi a,
pat ch panels, connecting bl ocks, firestopping,
groundi ng, cabl e support, hardware, conmunications
outlets, connectors, and associ ated hardwar e;
station wiring, work area station outlets (jacks);
and distribution termnals. This specification
covers voice and data comuni cations cabling systens
supporting custoner's voice, data, video, audio,
security, digital imaging and environnental contro
to transport information throughout nodern
building's local area network systens using tw sted
pair and optical fiber cables.
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NOTE: NAVFAC desi gn draw ngs prepared by A/E or

i n-house staff shall provide single |line schematic
type diagrans of the tel econmunications system site
pl ans, and floor plans show ng overhead or

under ground servi ce entrances, naintenance hol es,
handhol es, conduit sizes, conductor size and type,
nunber of pairs and fibers, and physical |ocations
of tel ecomuni cations equi pnent roons, nain

di stribution frames, building distribution franes,
intermedi ate distribution frames, and

t el econmuni cations outlets. M L-HDBK-1012/ 3,

"Tel econmuni cati ons Prem ses Distribution Planning,
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Desi gn, and Estinating" provides gui dance for
interior telecommunications cabling systens.
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NOTE: Conments and suggestion on this specification
are wel come and should be directed to the technical
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choi ces or locations where text nust be supplied by
t he desi gner.
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PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATION (TIA) / ELECTRONI C
| NDUSTRI ES ASSCCI ATI ON ( EI A)

El A-310-D (1992) Cabinets, Racks, Panels, and
Associ at ed Equi pnent (ANSI/ElI A/ 310- D)

TI A- 455-21- A (1988) FOTP-21 - Mating Durability for
Fi ber Optic Interconnecting Devices

TI A El A- 492AAAA- A (1998) 62.5-um Core Di aneter/125-um
d addi ng D aneter O ass la G aded-I| ndex
Mul ti node Optical Fibers
(ANSI / TI A/ El A- 492AAAA- A)

TI A/ El A- 492AAAB (1998) 50-um Core Di anmeter/125-um C addi ng
D aneter O ass la G aded-1ndex Miltinode
Optical Fibers (ANSI/TIA El A-492AAAB)

TI A El A- 492CAAA O ass |Va Dispersion-Unshifted Single-Mde
Optical Fibers (ANSI/TIA ElI A-492CAAA)

TI A/ El A-526-7 (1998) OFSTP-7 Measurenent of Optical
Power Loss of Installed Single-Mde Fiber
Cabl e Pl ant (ANSI/TIA El A-526-7)

TI A/ El A-526- 14- A (1998) OFSTP- 14A Optical Power Loss

Measurenents of Installed Miltinode Fiber
Cabl e Plant (ANSI/TIA El A-526- 14A)
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TI A/ El A- 568-

TI A/ El A- 568-

TI A/ El A- 568-

B. 1 (2001; Addendum 2001) Commercial Buil ding
Tel econmuni cati ons Cabling Standard - Part
1. General Requirenents
(ANSI / TI A/ El A-568-B. 1)

B. 2 (2001) Commercial Buil ding
Tel econmuni cati ons Cabling Standard - Part
2: Balanced Twi sted Pair Cabling
Conmponents (ANSI/ Tl A/ El A-568-B. 2)

B. 3 (2000) Optical Fiber Cabling Conponents
Standard (ANSI/ Tl A/ El A-568-B. 3)

TI A/ El A-569- A (1998; Adenda 2000, 2001) Commerci al

Bui | di ng Standards for Tel econmuni cati ons
Pat hways and Spaces (ANSI/TI A/ El A-569-A)

TI A/ El A-570- A (1999) Residential Tel ecommunications

TI A/ El A- 606

TI A/ El A- 607

Cabling Standard (ANSI/TI A/ El A-570-A)

(1993) Administration Standard for the
Tel econmruni cations Infrastructure of
Conmmrer ci al Bui |l di ngs (ANSI/ Tl A/ El A- 606)

(1994) Commercial Buil ding Grounding and
Bondi ng Requirenents for
Tel econmuni cati ons (ANSI/ Tl A/ El A-607)

EUROPEAN COVMUNI TY QUALI TY MARKS ( CE)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: CE (European Community) is a European

qual ity marking systemindicating that the

equi pnment or product conforms to EEC (European
Econom ¢ Conmuni ty) standards concerning quality
of safety and health and conforns with all the
Italian technical standards in force. Al
products (El ectrical, Mechanical and El ectronic
Equi pnent and sinilar itens) that are marked CE
conformto the standards and Laws enforced in
Europe. In ltaly, the CE marking is a mandatory
requi renent and nust be shown on all applicable
equi pnent and products attesting to the confornity
with the EEC standards.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

CE

Quality Mark

| TALI AN ELECTROTECHNI CAL COWVM TTEE STANDARDS ( CEl)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A CEl Normis an Italian technical normative
for electrical systens recognized by Italian Law,
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submitted by a private organi zation "Conitato
El ectrotecnico Italiano" for the Italian

territory, available in the Italian | anguage and

only in some cases in English

EE R R R I I I R I R I R I O I R I R R I R I R R R O

CEl

CEl

CEl

20- 22/ 2

20-37/1

64-8

103-1/12

(1999) Tests on electric cables under fire
conditions - Part 2: Fire propagation

(1997) Tests on gases evol ved during
conbustion of electric cables and their
conpounds - Part 1: Scope and genera
requirenents

(1998) Electrical installations of
bui | di ngs

(1997) Private tel ephone exchanges - Part
12: Protection of the private tel ephone
exchanges

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)

(UNI EN 1SO) (UNI |SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl EN, UNl ENvV, CEI EN, UNI EN I SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

CEl

CEl

CEl

CEl

EN 50265

EN 50265

EN 50265

EN 50266

-1 (1999) Common test nethods for cables

under fire conditions - Test for
resistance to vertical flame propagation
for a single insulated conductor or cable
- Part 1: Apparatus

-2-1 (1999) Comon test nethods for cables

under fire conditions - Test for
resistance to vertical flame propagation
for a single insulated conductor or cable
- Part 2-1: Procedures - 1 kW Pre-m xed
FI ane

-2-2 (1999) Common test nethods for cables

under fire conditions - Test for
resistance to vertical flame propagation
for a single insulated conductor or cable
- Part 2-2: Procedures - Diffusion Flane

-1 (2001) Comon test nethods for cables
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1

under fire conditions - Test for vertica
flame spread of vertically-nounted bunched
wires or cables - Part 1: Apparatus

CEl EN 50266-2-1 (2001) Comon test nethods for cables
under fire conditions - Test for vertica
flame spread of vertically-nounted bunched
wires or cables - Part 2-1: Procedures -
Category A F/R

CEl EN 50266-2-2 (2001) Comon test nethods for cables
under fire conditions - Test for vertica
flame spread of vertically-nounted bunched
wires or cables - Part 2-2: Procedures -
Category A

CEl EN 50266-2-3 (2001) Comon test nethods for cables
under fire conditions - Test for vertica
flame spread of vertically-nounted bunched
wires or cables - Part 2-3: Procedures -
Category B

CEl EN 50266-2-4 (2001) Comon test nethods for cables
under fire conditions - Test for vertica
flame spread of vertically-nounted bunched
wires or cables - Part 2-4: Procedures -
Category C

CEl EN 50266-2-5 (2001) Comon test nethods for cables
under fire conditions - Test for vertica
flame spread of vertically-nounted bunched
wires or cables - Part 2-5: Procedures -
Category D

.2 RELATED REQUI REMENTS

Section 16050, "Basic Electrical Mterials and Methods," Section 16402,
"Interior Distribution System" and Section 16721, "Tel ephone Distribution
System CQutside Plant," apply to this section with additions and

nodi fications specified herein.

.3 DEFI NI TI ONS

. 3.1 Main Distribution Frane (NDF)

A physical structure at a central location for term nating pernmanent
backbone cables to interconnect with service provider (SP) equiprent at the
activity mnimum point of presence. The MDF generally includes vendor

speci fic conponents to support voice and data circuits, building surge
protector assenblies, main cross connect bl ocks, equipnent support franes,
and wood backboard (if MDF is wall nounted). Depending upon |local site
conditions, the MDF and BDF nay be identical

3.2 Bui l ding Distribution Frane (BDF)
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1

A structure with termnations for connecting backbone, canmpus, and

hori zontal cabling. The BDF generally includes a cross connect, equipnent
support frane, and wooden backboard or term nal cabinet. The BDF shal

i ncl ude buil ding protector assenblies when used for canpus backbone or SP

cabl i ng.

.3.3 Internediate Distribution Frane (IDF)

An internediate term nation point for horizontal wiring and cross
connections within tel econmuni cations closets or wiring closets.

.3.4 Tel ecommuni cati ons C oset

An encl osed space for tel ecomunications equi prent, terninations, and
cross-connect wiring for horizontal cabling.

4 SYSTEM DESCRI PTI ON

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Refer to Section 16721, "Tel ephone
Distribution System Qutside Plant" for exterior

di stribution and interbuilding cables and additiona
requirenents for service entrance facilities

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

The structured tel ecomuni cations cabling and pathway system shall include
permanently installed backbone and horizontal cabling, horizontal and
backbone pat hways, service entrance facilities, work area pathways,

t el econmuni cations outlet assenblies, conduit, raceway, and hardware for
splicing, termnating, and interconnecting. The horizontal system i ncludes
t he cabling and pat hway between the tel ecomuni cations closet and the work
area tel ecomunications outlet. The horizontal systemshall be wired in a
star topology with the IDF at the center or hub of the star. The backbone
cabling and pathway systemincludes intrabuil ding and interbuilding

i nterconnecting cabling, pathway, and term nal hardware to provide
connectivity between the MDF's, BDF's, and IDF's. The backbone system
shall be wired in a star topology with the VMDF at the center or hub of the
star.

5 SUBM TTALS

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Subnittals nust be linmted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determning if a submittal for the item
is required

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
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submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G
designation to indicate the approving authority.
Recommended codes for Arny projects are "RE" for
Resi dent Engi neer approval, "ED' for Engi neering
approval, and "AE" for Architect-Engi neer approval.
Codes following the "G' typically are not used for
Navy projects.

Submittal itens not designated with a "G' are
considered as being for information only for Arny
projects and for Contractor Quality Control approval
for Navy projects.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Tel econmuni cati ons draw ngs; G
Di stribution franes; G
SD- 03 Product Data
Tel econmuni cati ons cabling (backbone and horizontal); G

Pat ch panel s; G

Tel econmuni cati ons outl et/ connector assenblies; G
Equi pnent support frane; G

Bui | di ng protector assenblies; G

Connect or bl ocks; G

Prot ect or nodul es; G

SD- 06 Test Reports
Tel econmuni cati ons cabling testing; G
[Factory reel tests;] G
[Furnish factory reel tests for optical fiber cables.]

SD-07 Certificates
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Installer qualifications; G
Test plan; G
SD-10 Operation and Mai ntenance Data
Tel econmuni cati ons cabling and pathway system Data Package 5; G

Submit operations and mai ntenance data in accordance with Section 01781
"Operation and Mai ntenance Data" and as specified herein

1.6 ADDI TI ONAL SUBM TTAL REQUI REMENTS

1.6.1 Tel econmuni cati ons Drawi ngs

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Require Certified Italian Engi neer/Technician
approved drawi ngs for designs with nore than one

tel econmuni cati ons cl oset and desi gns that have

nmul tiple voice and data systens.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Provide [Certified Italian Engi neer/ Technician approved] draw ngs conplete
with wiring diagrans and details required to prove that the distribution
system shal |l properly support connectivity fromthe tel ecommuni cations

equi pment roomto tel ecomunications work area outlets. Show the entrance
facility and |l ayout of cabling and pathway runs, cross connect points, NDF
BDF, | DF, grounding system term nating block arrangenents and type.

Drawi ngs shall depict final teleconmunications cabling configuration,

i ncluding |ocation, color coding, gage, pair assignment, polarization, and
term nating bl ocks | ayout at cross connect points and patch panels after
tel econmuni cations cable installation. Provide a plastic |amnated
schemati ¢ of tel econmuni cations cable system showi ng cabling, BDF's, |IDFs,
MDF' s, and equi pment roons keyed to fl oor plans by room nunber.

1.6.2 Di stribution Franes

Provi de shop draw ng show ng | ayout of applicable equi pnent including
i ncom ng cable stub or connector blocks, building protector assenbly,
out goi ng cabl e connector bl ocks and equi pnent spaces and racks.

1.6.3 Installer Qualifications

Prior to installation, submt data of installer's experience and
qualifications. Installers shall have experience which shall include 3
years on projects of simlar conplexity. Include nanes and | ocati ons of two
projects successfully conpleted using [optical fiber and] copper

conmuni cati ons cabling systens. Include witten certification fromusers
that systens have perforned satisfactorily for not |ess than 18 nonths.

I nclude specific experience in installing and testing structured

t el econmuni cations distribution systens using [optical fiber,] [Category 3]
[and] [Category 5e] cabling systens.
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6.4 Test Pl an

Provide a conplete and detailed test plan for the tel ecommunications
cabling systemincluding a conplete Iist of test equi pnent for the [UTP]
[optical fiber] conponents and accessories. |nclude procedures for
certification, validation, and testing.

.6.5 Additions to Operation and Mi ntenance Manual s

In addition to requirenments of Data package 5 for the tel ecommuni cations
cabling and pathway system include the requirenents of paragraph entitled
"Tel econmuni cati ons Draw ngs."

.7 DELI VERY AND STORAGE

Provi de protection fromweather, noisture, dirt, dust, and other
contam nants for telecomruni cati ons cabling and pat hway equi pnent placed in
st or age.

PART 2 PRODUCTS

2.

2.

1  SOURCE MANUFACTURERS
1.1 Cabl i ng

The foll owi ng nanufacturers provide tel ecomuni cations cabling (backbone
and horizontal) that generally conply with these specifications:

BI CC Cables S. A

Parc d' activites des Beaux Soleils
| meuble "Le Vecteur"

2 av- des Arpents

95520 Gsny

FRANCE

Tel: 34 24 86 86

Fax: 30 73 24 60

Krone Italia, s.r.l.

Sede Legal e ed Amministrativa
Via AQiviero Petronio, 11
34015 Muggia, Trieste

Tel : (040) 232346

Fax: (040) 231931

Wb Site: www krone.it

Lucent Technologies Italia S. p. A
Via Cesare Gulio Viola, 65
00148 Parco dei Medici, Ronma

Tel : +39-06-65182.1

Fax: +39-06-65182.423

Wb Site: www lucent.it

VI MAR
Via |V Novenbre 32
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36063 Marostica (V)
Tel : (0424) 488100
Wb Site: www. vinar.it

.1.2 Pat ch Panel s

The foll owi ng nanufacturers provide patch panels that generally conply with
t hese specifications:

Bticino S. p. A

Via Messina, 38

20154 M| ano

Wb Site: www. bticino.it

Krone Italia, s.r.l.

Sede Legal e ed Anmministrativa
Via AQiviero Petronio, 11
34015 Muggia, Trieste

Tel : (040) 232346

Fax: (040) 231931

Wb Site: www krone.it

PANDUI T s.r. |

Via Conp 10

M | ano, Lianate |-20020
Tel: + 39 02 931 731

Fax: + 39 02 935 70333
Web Site: www. panduit.com

VI MAR

Via IV Novenbre. 32
36063 Marostica (VI)
Tel : (0424) 488100
Wb Site: www. vinmar.it

.1.3 Cut | et/ Connect or Assenbl i es

The foll owi ng nanufacturers provide tel ecomuni cations outl et/ connector
assenblies that generally conply with these specifications:

Bticino S. p. A

Via Messina, 38

20154 M| ano

Wb Site: www. bticino.it

Krone Italia, s.r.l.

Sede Legal e ed Anmministrativa
Via AQiviero Petronio, 11
34015 Muggia, Trieste

Tel : (040) 232346

Fax: (040) 231931

Wb Site: www krone.it

Lucent Technologies Italia S. p. A
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Via Cesare Gulio Viola, 65
00148 Parco dei Medici, Rona
Tel : +39-06-65182.1

Fax: +39-06-65182. 423

Wb Site: www. lucent.it

PANDUI T s.r. |

Via Conp 10

M | ano, Lianate |-20020
Tel: + 39 02 931 731

Fax: + 39 02 935 70333
Web Site: www. panduit.com

VI MAR

Via IV Novenbre. 32
36063 Marostica (VI)
Tel : (0424) 488100
Wb Site: www. vinar.it

. 1.4 Equi pnent Support Franes

The foll owi ng nanufacturers provide equi pnent support frames that generally
conply with these specifications:

Krone Italia, s.r.l.

Sede Legal e ed Anmministrativa
Via AQiviero Petronio, 11
34015 Muggia, Trieste

Tel : (040) 232346

Fax: (040) 231931

Wb Site: www krone.it

Legrand Italia

ZIBIDO S. G ACOMO (M)
S.S. 35 dei Govi km 108
CAP 20080

Tel : 02. 900 281

Fax: 02. 900 28 688

Wb Site: ww | egrand.it

PANDUI T s.r. |

Via Conp 10

M | ano, Lianate |-20020
Tel: + 39 02 931 731

Fax: + 39 02 935 70333
Web Site: www. panduit.com

.1.5 Prot ect or Assenbli es

The foll owi ng nanufacturers provide building protector assenblies that
generally conply with these specifications:

Krone ltalia, s.r.l.
Sede Legal e ed Anmministrativa
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Via AQiviero Petronio, 11
34015 Muggia, Trieste
Tel : (040) 232346

Fax: (040) 231931

Wb Site: www krone.it

Lucent Technologies Italia S. p. A
Via Cesare Gulio Viola, 65
00148 Parco dei Medici, Rona

Tel : +39-06-65182.1

Fax: +39-06-65182.423

Wb Site: www. lucent.it

.1.6 Connect or Bl ocks

The foll owi ng nanufacturers provide connector blocks that generally conmply
wi th these specifications:

Krone Italia, s.r.l.

Sede Legal e ed Anmministrativa
Via AQiviero Petronio, 11
34015 Muggia, Trieste

Tel : (040) 232346

Fax: (040) 231931

Wb Site: www krone.it

Lucent Technologies Italia S. p. A
Via Cesare Gulio Viola, 65
00148 Parco dei Medici, Rona

Tel : +39-06-65182.1

Fax: +39-06-65182. 423

Wb Site: www lucent.it

PANDUI T s.r. |

Via Conp 10

M | ano, Lianate |-20020
Tel: + 39 02 931 731

Fax: + 39 02 935 70333
Web Site: www. panduit.com

1.7 Connector Protector Mdul es

The foll owi ng nanufacturers provide connector protector nodul es that
generally conply with these specifications:

Krone Italia, s.r.l.

Sede Legal e ed Anmministrativa
Via AQiviero Petronio, 11
34015 Muggia, Trieste

Tel : (040) 232346

Fax: (040) 231931

Wb Site: www krone.it

Lucent Technologies Italia S. p. A
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Via Cesare Gulio Viola, 65
00148 Parco dei Medici, Rona
Tel : +39-06-65182.1

Fax: +39-06-65182. 423

Wb Site: www. lucent.it

2.2 COVPONENTS

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Refer to Section 16402, "Interior
Distribution Systent' for interior conduit system
requi renents and Section Section 16303, "Underground
El ectrical Wrk" for service entrance, backbone, and
hori zontal pathway and cabl e systens.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Provide a conplete system of tel ecomunications cabling and pat hway
conponents using star topol ogy and support structures, pathways, and spaces
conplete with conduits, pull wires, wreways, cable trays, term nal boxes,
outlets, cables, junction boxes, tel ephone cabinets, and tel ecommunications
cl osets. Fixed cables and pathway systens for tel ecomunications systens
shal |l conmply with CEl 64-8.

2.2.1 CE Marking and Displ ay

Equi pnrent, materials, conponents, assenblies and so forth which are subject

to European Union (EU) econonmic directives shall have an approved

Decl aration of Conformty as denbnstrated by an authorized display of the CE
Mark (Conformte Europeenne Mark). The CE Mark | ogo shall be placed on

t he product, the product literature, and/or packagi ng as required by the

respective EU directive, or directives.

2.3 PATHWAYS ( BACKBONE AND HORI ZONTAL)

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Refer to Section 16130, "Underfl oor Raceway
Systent for underfloor duct systens.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

TI A/ El A-569-A.  Pathway shall be [conduit,] [cable tray,] [underfl oor
duct,] [access floor,] and [wireway] installations. Provide grounding and

bondi ng as required by TIA/EIA-607. [Cable tray wiring shall conply with
CEl 64-8.]

2.3.1 Wor k ar ea Pat hways
Conply with TIA/EI A-569-A. System furniture pathways shall conmply with CEl
20-22/2, CEl EN 50265-1, CElI EN 50265-2-1, CElI EN 50265-2-2, CEl EN 50266-1,
CEl EN 50266-2-1, CElI EN 50266-2-2, CEl EN 50266-2-3, CEl EN 50266-2-4, CE
EN 50266-2-5, and CEl 20-37/1 as applicable.

2.4  TELECOVWUNI CATI ONS CABLI NG

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Cables shall be term nated within

t el econmuni cations cl osets, tel econmunications

equi pnent roons, and workstations. Cross connect
junpers may be provided as part of the contract if
required to provide the custoner a conplete and
usable facility. Optical fiber and copper patch
cords shall be provided by the Contractor when patch
panels are installed. Recommend using patch cords
with "Push/Pull" connectors. Cross connect patch
cords shall neet mi ni nrum perfornmance requirenments
specified in EIA TIA-568-B. 1, EIA TI A-568-B. 2, and
El A/ TI A-568-B. 3 for cables and hardware specifi ed.
Pat ch cords should not exceed 20 nmeter 66 feet.
Optical fiber nedia nmay be single node, nultinode,
or hybrid conbination. Typically for interbuilding
backbone applications specify nultinode. For
additional technical information on optical fiber
cabling, contact www. corningfiber.com For
informati on on optical fiber |ocal area network
system visit ww industry. net/TIA

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

Cabling shall be CE listed for the application and shall conply with

TIA EIA-568-B. 1, [TIA EIA-568-B.2], [TIAEIA-568-B.3]. Provide a |abeling
system for cabling as required by TIA El A-606. Cabling nanufactured nore
than 12 nonths prior to date of installation shall not be used.

[2.4.1 Backbone Cabl i ng

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: 150 ohm shi el ded tw sted pair should not be
used for new construction. Specifications are not
included due to limted applications. Backbone
cabl e I engths shall not exceed guidelines of

El A/ TIA-568-B.1, and EI A/ TI A-568-B.2. S/ UTP 100 ohm
backbone and horizontal cable may be required for

EM isolation in conplex buildings. Enhanced
Category 5 backbone cable is typically only
available in 25 pair. For facilities with nultiple
conmmuni cati on cl osets, consideration should be given
to providing an optical fiber backbone for the data
system

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: \When optical fiber connectivity is required
to the desktop for I T-21 applications, a mininum of
four strands of 62.5/125 ummultinode fiber nedia
shal |l be provided with two four pair of copper

media. UWilize type SC fiber connectors for all new
fiber installations. ST fiber connectors should
only be considered in existing facilities where ST
fi ber connectors are used. Wre all RJ-45 jacks and
receptacl es to 568A configuration unless
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specifically requested otherw se. Do not exceed
cabl e manufacturer's specific mni nrum bend radius or
manuf acturer's naxi nrum pull tension (tensile) rating.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

[2.4.1.1 Backbone Copper

TIA/EI A-568-B. 1, TIA EIA-568-B.2 and CEl 20-22/2. Copper backbone cable
shal |l be solid conductor, 24 AWG 100 ohm [100][ ]-pair UTP (Unshi el ded
twisted pair), riser CVMRrated formed into 25 pair binder groups covered
with a gray thernoplastic jacket[ and netallic shield]. [Plenumrated
cable may be substituted for riser cable. ]Pair twi st |engths and
frequency per unit length shall be determ ned by the manufacturer. A

m ni mum of two conductor twi sts per 300 mmis required. Color coding shal
conply with industry standards for 25 pair cables. [Cable shall be third
party verified to conply with EIA/TIA [Category 3] [and] [Category 5e]

requi renents. |

1[2.4.1.2 Backbone Optical Fiber

[ TI A El A-492AAAB, TI A/ ElI A-568-B. 3, CEI 20-22/2, CEl EN 50265-1, CEl EN
50265-2-1, CEl EN 50265-2-2, CEl EN 50266-1, CElI EN 50266-2-1, CEl EN
50266-2-2, CEl EN 50266-2-3, CEl EN 50266-2-4, CEl EN 50266-2-5, and CE
20-37/1 as applicable. Optical fiber cable shall be 50/ 125-um

[24] ]-fiber nultinbode, with a nonconductive optical fiber riser cable
(OFNR) rating. Nonconductive optical fiber riser cable may be substituted
for type nonconductive optical fiber plenumcable (OFNP). The cabl e jacket
shal | be orange.]

[ TI A El A- 492AAAA- A, TI AV El A-568-B. 3, CEI 20-22/2, CEI EN 50265-1, CEl EN
50265-2-1, CEl EN 50265-2-2, CEl EN 50266-1, CElI EN 50266-2-1, CEl EN
50266-2-2, CEl EN 50266-2-3, CEl EN 50266-2-4, CEl EN 50266-2-5, and CE
20-37/1 as applicable. Optical fiber cable shall be 62.5/125-um

[24] ]-fiber nultinbode, with a nonconductive optical fiber riser cable
(OFNR) rating. Nonconductive optical fiber riser cable may be substituted
for type nonconductive optical fiber plenumcable (OFNP). The cabl e jacket
shal | be orange.]

[ TI A El A-492CAAA, TI A/ EI A-568-B. 3, CEI 20-22/2, CEl EN 50265-1, CEl EN
50265-2-1, CEl EN 50265-2-2, CEl EN 50266-1, CElI EN 50266-2-1, CEl EN
50266-2-2, CEl EN 50266-2-3, CEl EN 50266-2-4, CEl EN 50266-2-5, and CE
20-37/1 as applicable. Optical fiber cable shall be 8/ 125-um

[24] ]-fiber single-mpde, with a nonconductive optical fiber riser
cable (OFNR) rating. Nonconductive optical fiber riser cable may be
substituted for type nonconductive optical fiber plenumcable (OFNP). The
cabl e jacket shall be orange.]

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Provide plenumrated cabling in ducts,
pl enuns and ot her air-handling spaces.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

112.4.2 Hori zontal Cabling
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Conply with CElI 64-8 and performance characteristics in TlIA El A-568-B. 1.
2.4.2.1 Hori zontal Copper

TI A/ El A-568-B. 2, CElI 20-22/2, UTP (unshiel ded tw sted pair), 100 ohm
Provide four each individually tw sted pair, [24 AWF [22 AW3 conductors,
[Category 3] [and] [Category 5e] [general purpose][plenum rated, with a
blue PVC jacket. [Plenumor riser cable may be substituted for genera
purpose cable.] [Residential Category 3 cable shall conply with

TI AV El A-570- A. ]

[2.4.2.2 Hori zontal Optical Fiber

[ TI A El A-492AAAB, Tl A/ ElI A-568-B. 3, CEI 20-22/2, CEl EN 50265-1, CEl EN
50265-2-1, CEl EN 50265-2-2, CEl EN 50266-1, CElI EN 50266-2-1, CEl EN
50266-2-2, CEl EN 50266-2-3, CEl EN 50266-2-4, CEl EN 50266-2-5, and CE
20-37/1 as applicable. Optical fiber cable shall be 50/125-um 2-fi ber
nmul ti node, rated [nonconductive optical fiber general purpose cable (OFN)]
[ nonconductive optical fiber riser cable (OFNR)] [nonconductive optica
fiber plenumcable (OFNP)]. [Type OFNP or Type OFNR nay be substituted for
type OFN.] The cable jacket shall be orange and be of single jacket
construction.]

[ TI A El A- 492AAAA- A, TI AV El A-568-B. 3, CEI 20-22/2, CEI EN 50265-1, CEl EN
50265-2-1, CEl EN 50265-2-2, CEl EN 50266-1, CElI EN 50266-2-1, CEl EN
50266-2-2, CEl EN 50266-2-3, CEl EN 50266-2-4, CEl EN 50266-2-5, and CE
20-37/1 as applicable. Optical fiber cable shall be 62.5/125-um 2-fiber
nmul ti node, rated [nonconductive optical fiber general purpose cable (OFN)]
[ nonconductive optical fiber riser cable (OFNR)] [nonconductive optica
fiber plenumcable (OFNP)]. [Type OFNP or Type OFNR nmay be substituted for
type OFN.] The cable jacket shall be orange and be of single jacket
construction.]

12.5 DI STRI BUTI ON FRAMES

Provide building distribution frames (BDF' s), intermediate distribution
frames (IDF's), and main distribution franes (MDF's) as shown on design
drawi ngs for termnating and cross connecti ng pernanent cabli ng.

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Provide equi prrent support frames only when
patch panels are provided. In nost applications, a
rack in | ocked conmmunications closet is sufficient.
Provi de | ockabl e cabinets in |ocations where
additional security is required. Use wall-nounted
brackets for small systens where only a few patch
panel s are required.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

[2.5.1 Equi pnent Support Frane
El A-310-D and shall be CE listed for the application.

[a. Bracket, wall nounted, 4 nmaluninum Provide hinged bracket
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conpatible with 490 nm panel nounting. ]

[b. Racks, floor nounted nodul ar type, 1.5 nm steel construction
treated to resist corrosion. Provide rack with vertical and
hori zontal cabl e managenent channels, top and bottom cable
troughs, grounding lug[ and a surge protected power strip with 6
dupl ex 16 anp receptacles]. Rack shall be conpatible with 490 mm
panel nounting. ]

[c. Cabinets, freestanding nodular type, 1.5 nm steel construction
treated to resist corrosion. Cabinet shall have renovabl e and
| ockabl e side panels, front and rear doors, and have adjustable
feet for leveling. Cabinet shall be vented in the roof and rear
door. Cabinet shall have cable access in the roof and base and be
conpati ble with 490 nm panel nounting. Provide cabinet with
grounding bar[,][ rack nmounted 15 cu. mper nminute fan with filter
and a surge protected power strip with 6 duplex 16 anp
receptacles]. [AIl cabinets shall be keyed alike.]]

[d. Cabinets, wall-nounted nodular type, 1.5 nm steel construction
treated to resist corrosion. Cabinet shall have have | ockable
front and rear doors, louvered side panels,[ 7 cu. mper ninute
roof nounted fan,] ground lug, and top and bottom cabl e access.
Cabi net shall be conpatible with 490 mm panel nounting. [Al
cabi nets shall be keyed alike.]]

]2.5.2 Bui | di ng Protector Assenblies

Sel f-contained unit providing a field cable stub factory connected to
protector socket blocks to term nate and accept protector nodul es for

[ ] pairs of outside cable. Building protector assenbly shall be CE
listed for the application and shall have connector bl ocks for connection
to interior cabling at full capacity.

.5.2.1 Pr ot ect or Mbdul es

CEl 103-1/12, three-electrode gas tube or solid state type rated for the
application. Provide the nunber of surge protection nodules equal to the
nunber of pairs of exterior cable of the building protector assenbly.

.5.3 Connect or Bl ocks

I nsul ation di splacenent [ Type 66 for Category 3] [Type 110 for Category 5e
and hi gher] systens. Provide blocks for the nunber of horizontal and
backbone cabl es term nated on the block plus 25 percent spare. Connector
bl ocks shall be CE listed for the application

[2.5.4 Pat ch Panel s

Provi de ports for the nunber of horizontal and backbone cabl es tern nated
on the panel plus 25 percent spare. Provide pre-connectorized [optica
fiber] [and] [copper] patch cords for patch panels. Provide patch cords
wi th connectors specified. Patch cords shall neet m ni num performance
requirenents specified in TIA/EI A-568-B. 1, [TIA EIA-568-B.2], |
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TI A/ El A-568-B. 3] for cables and hardware specified. Patch panels shall be
CE listed for the application

2.5.4.1 Modul ar to 110 Bl ock Patch Pane

TIA ElA-568-B. 1, [TIA EIA-568-B.2], [TIA/EIA568-B.3]. Panels shall be
third party verified and [shall conply with EIATIA [Category 3] [and]
[Category 5e] requirenments.] [Panels provided for Category 5e UTP cabling
shal | neet or exceed the requirenents for the cable provided.] Panel shal
be constructed of 2.2 mm m ni mum al um num and shall be conpatible with an
El A 490 mm equi prent rack. Panel shall provide [48] | ] non-keyed
RJ-45 ports, wired to [ T568A] [or] [T568B] [as indicated]. Patch panels
shall ternminate the building cabling on 110-style insulation displacenent
connectors and shall utilize a printed circuit board interface. The rear
of each panel shall have incom ng cable strain-relief and routing guides.
Panel s shall have each port factory numbered and be equi pped with | anm nated
pl asti c nanepl at es above each port.

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Provi de patch panels with 24 duplex SC
adapters or 48 ST adapters. Larger patch panels
cross connect fields are harder to nanage. |Indicate
zirconia ceranmc for SC type adapters and connectors
and netallic for ST type.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

[2.5.4.2 Fi ber Optic Patch Pane

Provi de panel for naintenance and cross-connecting of optical fiber cables.
Panel shall be constructed of 2.2 nmm m ni mum al um num and shal |l be
conpatible with a EIA 490 nm equi pnent rack. Each panel shall provide [24]
[ ] [duplex SC| [ST] [multinode] [and] [single-node] adapters.
Adapters shall utilize [zirconia ceramic] [netallic] alignnment sleeves.
Provi de dust cover for all unused adapters. The rear of each panel shal
have a cabl e nanagenent tray a m ni mum of 200 mm deep with renovabl e cover,
i ncom ng cable strain-relief and routing guides. Panels shall have each
adapter factory nunbered and be equi pped with | am nated pl astic nanepl ates
above each adapter.

112.6 TELECOVMUNI CATI ONS QUTLET BOXES

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Handi capped tel ecomuni cati ons receptacl es
shall be nounted at 1400 mm for side reach and 1200
mm for forward reach.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

Standard type 90 nm square by 45 nm deep. Munt flush in finished walls at
hei ght [indicated] [specified for outlet receptacles]. [Qutlet boxes for
wal | - nount ed tel ephones shall be 90 by 90 by 45 nm deep; nounted at hei ght |
1525 nm above finished floor] [as indicated].] [CQutlet boxes for

handi capped t el ephone station shall be 90 by 90 by 45 nm deep and nount ed

at a height [1200 mm above finished floor] [as indicated].] Depth of boxes
shal |l be large enough to allow manufacturers' recomended conductor bend
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radii.
2.7 TELECOVMUNI CATI ONS OUTLET/ CONNECTOR ASSEMBLI ES

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When a building has elevators, a four-pair
copper cable with an ei ght-position nodul ar outlet
shall be installed for each elevator. The exact

| ocation of the jack should be verified with the
el evator installer or Contractor

Conduit bend radius shall be coordinated with cable
bend radius. Conduit entries at outlet and junction
boxes shall be arranged so that cabl es passing

t hrough the box shall enter and exit at opposite
sides of the box. Provide grounding and bondi ng as
required by EIA TIA-607.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Data outlets may require 568B or alternate
connector configurations to accept custoner ternina
equi pnent cords. Wre all RJ-45 jacks and
receptacl es to 568A configuration unless
specifically requested otherwi se. RJ-45 nodul ar
adapters for 10 base-T or token ring networks are
commercially avail abl e.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

2.7.1 Qut | et/ Connect or Copper

Qutl et/ connectors shall conmply with TIA/El A-568-B.1, and Tl A/ El A-568-B. 2.
UTP CQutl et/ connectors shall be non-keyed, 4-pair, constructed of high

i mpact rated thernmoplastic housing and shall be third party verified [and
shal |l conmply with EIATIA [Category 3] [and] [Category 5e] requirenents].
[Qutl et/ connectors provided for Category 5e UTP cabling shall neet or
exceed the requirenents for the cable provided.] CQutlet/connectors shal

be term nated using a 110-style PC board connector, color-coded for both
T568A and T568B wiring. Each jack shall be wired [ T568A] [or] [T568B] [as
i ndicated]. UTP outlet/connectors shall conmply with TI A-455-21-A for [500]
[ ] mating cycles. [UTP outlet/connectors installed in outdoor or

mari ne environnents shall be jell-filled type containing an anti-corrosive,
menory retaining conpound. ]

[2.7.2 Optical Fiber Adapters
Optical fiber adapters shall be suitable for [duplex SC| [ST] style
connectors. Adapters shall utilize [zirconia ceramc] [netallic] alignment
sl eeves. Provide dust cover for all adapters.

12.7.3 Cover Pl ates
Tel econmuni cati ons cover plates shall conply with TIA/EIA-568-B.1, |
TIA EI A-568-B. 2], [TIAEIA568-B.3]; [flush] [or] [oversized] design
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constructed of [high inpact thernmoplastic,] [stainless steel] [or] [brass]
material. Stenciled lettering for voice and data circuits shall be
provi ded using thermal ink transfer process.

[2.7.4 Optical Fiber Distribution Pane

Wal | nounted optical fiber distribution panel (OFDP) shall be constructed of
2.2 mm m ni rum anodi zed al um num Panel shall be divided into two

sections, distribution and user. Distribution section shall have strain
relief, routing guides and shall be | ockable, user section shall have a
cover for patch cord protection. Each panel shall provide [6] | ]
[dupl ex SC] [ST] adapters. Adapters shall utilize [zirconia ceram c]

[metal lic] alignment sleeves. Provide dust covers for all adapters.

12.7.5 Optical Fiber Connectors

2.

2.

TI A-455-21-A. [Optical fiber connectors shall be [duplex SC [ST],
epoxyl ess crinp style. The connectors shall utilize a zirconia ceramc
ferrule. The connectors shall provide a nmaxi num attenuation of 0.3 dB at
1300 nmwith Iess than a 0.2 dB change after 500 mating cycles.]

. 8 BACKBOARDS

Provide void-free, fire rated or painted interior grade plywood 19 mmthick
[ 1200 by 2400 nmj [as indicated]. Backboards that are not fire rated shal
be painted with a gray, nonconductive fire-resistant overcoat. Do not
cover the fire stanp on the backboard.

.9 TERM NAL CABI NETS

Term nal cabinets shall be CE listed for the application. Construct of
zinc-coated sheet steel, [915 by 610 by 150 mm deep] [as indicated]. Trim
shall be fitted with hinged door and | ocking |atch. Doors shall be maxi num
size openings to box interiors. Boxes shall be provided with 16 mm
backboard with two-coat varnish finish. Match trim hardware, doors, and
finishes with Iighting panel boards. Provide |abel and identification
systens for telecomunications wiring consistent with TIA/ El A-606.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: | ndi cate groundi ng and bondi ng conponents on
drawi ngs, indicate the size of all grounding and
bondi ng conductors. For facilities with a |ightning
protection system refer to CEl 81-1 "Lightning
Protection of Structures" for Additiona

Requi renment s.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

10 GROUNDI NG AND BONDI NG PRODUCTS

Conmply with CElI 64-8 and, TIA/ElA-607. Conponents shall be identified as
required by TIA EI A-606. G ound rods shall be in accordance with Section
16402, "Interior Distribution System™

11 FI RESTOPPI NG MATERI AL
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Refer to Section 07840, "Firestopping" for
firestopping material requirenents.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Provide in accordance with Section 07840, "Firestopping."
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Tel ecommuni cati ons cabling and pat hway systens, including the horizonta
and backbone cabl e, pathway systens, tel ecommuni cations outl et/connector
assenbl i es, and associ ated hardware shall be installed in accordance with
TIA EIA-568-B. 1, [TIA/ EIA-568-B.2], [TIA EIA568-B.3], TIA ElA569-A and
CEl 64-8 as applicable. Cabling shall be connected in a star topol ogy
network. [Residential cabling shall be connected in a star wiring
architecture fromthe distribution device as required by TIA/ El A-570-A.]
Met al raceway bases, covers, and dividers shall be bonded and grounded in
accordance with TI A/El A-607. Tel ecomruni cati ons cabling and pat hways with
copper nedia shall be installed in accordance with the following criteria
to avoid potential electromagnetic interference between power and

t el econmuni cati ons equi pnent. The interference ceiling shall not exceed
3.0 volts per neter neasured over the usable bandw dth of the

t el ecommuni cations cabling. Pathways shall be installed in accordance with
the foll owi ng m nimum cl earance distances of 1.2 neters from notors,
generators, frequency converters, transfornmers, x-ray equi pnment or
uninterrupti ble power system 300 nm from power conduits and cabl e systens,
125 mm from fl uorescent or high frequency |lighting systemfixtures.

3.1.1 Cabl i ng

Install [Category 3 UTP] [Category 5e UTP] [optical fiber]

t el econmuni cati ons cabling and pathway systemas detailed in TlIA/ El A-568-B. 1,
[TIAEIA-568-B. 2], [TIAEIA568-B.3] [and TIA/EI A-570-A for residential
cabling]. Screwterninals shall not be used except where specifically

i ndi cated on plans. Use an approved insul ation di splacenent connection
(IDC) tool kit for copper cable terminations. Do not untw st Category 5e
UTP cables nore than 12 mmfromthe point of termnation to nmaintain cable
geonetry. Provide service |oop on each end of the cable, 3 min the

tel ecommuni cations closet, [1 min the work area outlet for optical fiber
and] 30 cmfor UTP. Do not exceed manufacturers' cable pull tensions for
copper and optical fiber cables. Provide a device to nmonitor cable pul
tensions. Do not exceed 110 N pull tension for four pair copper cables.
Do not chafe or danage outer jacket materials. Use only lubricants
approved by cable manufacturer. Do not over cinch cables, or crush cables
with staples. For UTP cable, bend radii shall not be |less than four tines
the cabl e dianeter.

[3.1.1.1 Open Cabl e

Use only where specifically indicated on plans for use in cable trays, or
bel ow raised floors. Conply with TIA/EIA-568-B.1, [TIA EIA-568-B.2], [
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TIA/EI A-568-B.3]. Do not exceed cable pull tensions recommended by the
manuf act urer.

a. Plenum cable shall be used where open cables are routed through
pl enum areas. [All cable routed exposed under raised floors shal
be plenumrated.] Plenumcables shall conply with flammbility
pl enumrequirements of CEl 64-8 and CEl 20-22/2.

13.1.1.2 Backbone Cabl e

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Buil ding entrance backbone cabling is the
cable (optical fiber and copper) nedi a between the
base backbone distribution cable plant and the

t el econmuni cati ons equi pnent room or the first
termnating point in a building. Cable nay be
direct buried, aerial, or underground (in conduit
and ducts). The preferred nethod is underground
with the cable termnating in the tel econmunications
equi pnent room Conduits and ducts shall be
constructed as specified in Section 16303,
"Underground El ectrical Wrk." Conduits and ducts
under roads, paved areas, and railroad tracks shal
be concrete encased. No nore than two 90 degree
conduit bends are all owed.

Bui I di ng entrance cables shall be terninated on
protected entrance terminals and in a housing (when
so directed) using current industry standard
practice. Certain types of termnals are nounted on
the outside walls of buildings. OQutside term na
shoul d be the exception and not the norm and should
only be installed on snall buildings (e.g., storage
sheds, snmml| warehouses, guard gates, etc.).

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R
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NOTE: Nunber of copper cable pairs is requirenent
driven; when requirenents are unknown, provide 1.5
cable pairs per 9 square neter of usable space

Gage of cable shall depend on di stance and gage of
exi sting base backbone cable. Installation of cable
shal |l be in accordance with the Navy Base
Commruni cati ons Speci fications, Section NCTC | OP90A,
SCN 3. Install multipair copper cable to support

voi ce, alarns, and niscell aneous | ow speed circuits.

Design shall provide nultipair copper cable between
each tel econmuni cations closet and the

t el econmuni cati ons equi pnent room \Wen the

t el econmuni cati ons equi pnent is not co-located with
the IDF, install a copper cable between the |DF or
BDF and the equi pnent. The size of cable between
the IDF or MDF in the tel ecommunications equi pnent
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roomand the IDF in the tel ecommunications closets
shal | be based on four cable pair for every
potential tel ephone instrunment or every 9 square
meter 100 square feet of usable space. The
riser/vertical building backbone shall have no nore
than two hierarchical |evels of cross connects.
Bridged taps are not pernitted. Riser/vertica
cables, as a mininum shall neet paraneters set
forth in EIATIA-568-B.1, EIA TlIA-568-B.2, and

El A/ TI A-568- B. 3.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

a.

Copper Backbone Cable. Install backbone copper cable between MDF
BDF, and | DF equi pnent as indicated on draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Single node optical fiber cable shall be the
primary base distribution backbone cable plant that
transports existing and proposed data, voice, and

m scel l aneous circuits. The foll ow ng gui des shal
be used for planning and installation of single node
optical fiber distribution cable:

A mninumof 12 strands of fiber nedia, dispersion
unshifted, with a wavel ength of 1310 nm shall be
installed in each building. There is no standard
for the core size; recommend 8/ 125 um or 10/125 um
Strands shall be increased as necessary to support
specific requirenents (e.g., command and contro
facilities, ADP buildings, comand post, etc.).

Optical fiber cables shall be term nated on patch
panels, nornmally track nounted. ST or SC type
connectors shall be used.

Ancil l ary equi pnent (optical fiber ternmnals, line
condi tioning, channelization, backup power, etc.)
for conpl eteness shall be installed and nade
operational. The quantity of and type of equi pnent
is requirenent driven and this infornmation shall be
furni shed by the user. Wen requirenments cannot be
val i dat ed, channel banks of sufficient size to
support 1.5 circuits shall be provided for each 9
square neter 100 square feet of usabl e space.
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3.1.1.3

Optical fiber Backbone Cable. Install backbone optical fiber in
i ndi cated pathways. Do not exceed manufacturer's recommended
bending radii and pull tension. Prepare cable for pulling by
cutting outer jacket 250 nmm | eaving strength nenbers exposed for
approxi mately 250 mm Twi st strength nenbers together and attach
to pulling eye.

Hori zontal Cabling
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NOTE: Choose one of the follow ng nethods for
designing the horizontal cabling system |Instal
hori zontal cabl es above dropped ceilings when
utility colums are utilized and under floors when
cabl es are run underneath raised floors as foll ows:

1. Divide usable floor space into zones of 37 to 83
square neter 400 to 900 square feet each. Run

hori zontal cables in the ceiling or underneath the
floor |eaving adequate slack in each cable so that
cable can be rerouted to any user within the zone

wi thout splicing. Wen utility colums or floor
boxes are not in place, cables shall be coiled,
tagged, and left unterm nated in the zone area above
the ceiling or underneath the floor. The other end
shall be terminated in the tel ecomunications cl oset
or the tel ecommunications equi pnent room CQutlet
boxes and outl et/connectors for the user shall be
installed after utility colums or floor boxes are
installed.]

2. Divide the usable fl oor space into zones of 37
to 83 square neter each. Run horizontal cable in
the ceiling or underneath the floor and terninate
each cable on an eight-position jack (RJ-45) in the
ceiling or underneath the floor, above or bel ow the
i ndi vi dual zone. Connector cables shall be
connected to the RJ-45's in the ceiling or
underneath the raised floor using nodul ar plugs and
run to the individual workstation. Each connector
cabl e shall have sufficient slack to reach any

wor kstation (user) within the zone. Wen utility
columms or floor boxes are not in place, cables
shal | be coiled, tagged, and left unterninated in
the zone area above the ceiling or underneath the
floor.]

A mninumof two spare, four pair cables shall be
term nated on eight-position jacks (RJ-45) in
dropped ceiling above each room Cables are to be
tagged and reserved for alarns, nusic, public
address, sensors, etc. |If easy access is available
in the ceilings above adjacent roons, then cables
may be consolidated for several roons and term nated
in a central location. Wen a dropped ceiling is
not available, and a raised floor is, then the spare
cabl e shall be installed under the raised floor

Design of office spaces (e.g., pernanent walls, open
spaces, nodular partitions, etc.) shall dictate the
met hod of routing horizontal cable fromthe

t el econmuni cations closet to the outlet/connector
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There are three prinmary neans of routing cable to
the user: via conduit in permanent wall, fl oor
ducts, and open cable to utility colums. Open
cabl es al so can be routed bel ow rai sed floors.

No nore than three outlets shall be on a conduit
run. Conduit for single outlets shall be nini num of
20 mm di aneter, for two outlets mnimm25 nm and
for three outlets mninmum35 nm Conduit bend

radi us shall be coordinated with cabl e bend radi us.
Conduit entries at outlet and junction boxes shall
be arranged so that cabl es passing through the box
shal |l enter and exit at opposite sides of the box.

No nore than three, four-pair cables shall be on a
20 mm conduit run. Maximum |l ength of horizontal UTP
cable to workstation outlet shall be 90 m this
shal |l include the routing in the tel econmunications
cl oset.
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Install horizontal cabling and pathway as indicated on draw ngs between
[MDF,] [BDF,] [IDF, ] [tel ecommunications closet] and tel ecomuni cations
outl et assenblies at workstations.

3.1.2 Pat hway I nstallations

Conply with TIA/ElI A-569-A. Conceal conduit under floor slabs and within
finished walls, ceilings, and floors. Keep conduit mninum 150 nm away
fromparallel runs of electrical power equipnent, flues, steam and hot
water pipes. Install conduit parallel with or at right angles to ceilings,
wal I s, and structural nenbers where | ocated above accessible ceilings and
where conduit is visible after conpletion of project. Run conduits in
craw spaces and under floor slabs as if exposed. Install no nore than two
1.57 rad bends for a single horizontal cable run

[3.1.2.1 Under Fl oor Duct Pathway Systens

Install cabling and under floor duct in accordance with nmanufacturers
reconmendat i ons.

13.1.3 Conduit Installed Under Floor Slabs
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NOTE: Refer to Section 16402, "Interior
Distribution Systent for additional conduit
specifications. Do not use netal flex conduit for
t el econmuni cations wiring.
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Conduit shall be located a m ni numof [300] | ] mm bel ow t he vapor
barrier. Seal around conduits at penetrations through vapor barrier

[3.1.4 Service Entrance Conduit, Overhead
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Gal vani zed rigid steel fromservice entrance to service entrance fitting or
weat her head outside of buil ding.

1[3.1.5 Service Entrance Conduit, Underground
[ PVC heavy duty type, rigid Type,] [or] [galvanized rigid steel].
Under ground portion shall be encased in mninumof 75 nm of concrete
extending fromthe building entrance to 1500 mm out fromthe building and
shal |l be a m ni rum of 450 mm bel ow sl ab or grade.

13.1.6 Cable Tray Installation
Install cable tray conponents in accordance with TI A/ El A-569- A

3.1.7 Work Area Qutlets

Term nate UTP cable in accordance with TIA/El A-568-B. 1, [TIA El A-568-B.2], |
TI A/ El A-568-B. 3] and wiring configuration as specified.

3.1.8 Tel econmuni cati ons Cl oset Term nation
Install termination hardware required for [Category 3] [Category 5e] [and]
[Optical fiber] system An insulation displacenment tool shall be used for
term nating copper cable to insulation displacenent connectors.
[3.1.9 Equi pnent Support Franes
Install in accordance with TI A/ El A-569- A
[a. Bracket, wall nounted. Mount bracket to plywod backboard per
manuf acturer's recommendati ons. Munt rack so hei ght of highest

panel does not exceed 1980 mm above fl oor.]

[b. Racks, floor nounted nodul ar type. Permanently anchor rack to
the floor per manufacturer's recommendations. ]

[c. Cabinets, freestandi ng nodular type. When cabinets are connected
toget her, renove adjoining side panels for cable routing between
cabinets. [Munt rack nounted fan in base of cabinet.]]

[d. Cabinets, wall-nounted nodul ar type. Munt cabinet to pl ywood
backboard per manufacturer's recomendations. Mount cabinet so
hei ght of hi ghest panel does not exceed 1980 nm above fl oor.]

13.1.10 El ectrical Penetrations
Seal openings around el ectrical penetrations through fire resistance-rated
wal |, partitions, floors, or ceilings in accordance with Section 07840,
"Fi restopping."

3.1. 11 Groundi ng and Bondi ng

In accordance with TI A/ El A-607, and CEl 64-8.
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3.

3.

3.

3.

2  TESTING
2.1 Tel econmuni cati ons Cabling Testing
Perform tel ecommuni cations cabling inspection, verification, and

performance tests in accordance with TIA/EIA-568-B.1, [TIA EIA-568-B.2], |
TI AV El A-568-B. 3] .

.2.1.1 | nspection

Visually inspect cabling jacket materials to verify that the cables are CE
mar ked or show provisions of CEl references or third party certification
marki ngs. Visually inspect UTP and optical fiber jacket materials for
CE/CEl or third party certification markings. |Inspect cabling termnations
in tel ecommuni cati ons roons and at workstations to confirm col or code for
tip and ring pin assignnents, and inspect cabling connections to confirm
conpliance with TIA/El A-568-B. 1, [TIA ElA-568-B.2], [TIA El A-568-B.3],

[and] [TIA EIA-570-A]. Visually confirm|[Category 3] [and] [Category 5e]
mar ki ng of outlets, wall plates, outlet/connectors, and patch panels.

.2.1.2 Verification Tests

UTP backbone copper cabling shall be tested for DC | oop resistance, shorts,
opens, intermttent faults, and polarity between conductors, and between
conductors and shield, if cable has overall shield. Test operation of
shorting bars in connection blocks. Test cables after term nated but not
cross connected. Perform[16 MHz attenuation test for Category 3 systens]
[and] [100 MHz near end cross talk (NEXT) and attenuation tests for

Cat egory 5e systens] installations.

[Performoptical fiber end to end attenuation tests using an optical tine

domain refl ectonmeter (OTDR) and manufacturer's reconmended test procedures.
Performtests in accordance with Tl A/ El A-526-14-A, Method B for

hori zontal, nmultinmode optical fiber and TI A El A-526-7, Method B for
backbone, single node optical fiber. Performverification acceptance tests

and factory reel tests.]

2.1.3 Performance Tests

a. Category 5e Links. PerformUTP link tests in accordance with
TIA EI A-568-B. 1, [TIA EIA-568-B.2], [TIAEIA568-B.3]. Tests
shall include wire map, length, attenuation, NEXT, and propagation
del ay.

b. Category 3 Links. Test each pair for short circuit continuity,
short to ground, crosses, and reversed polarity. |Include
operational and ringback, and dial tone tests.

[c. Optical fiber Links. Performoptical fiber end to end
attenuation tests and reel tests at jobsite.]

2.1. 4 Final Verification Tests
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Performverification tests for UTP [and optical fiber] systens after the
conpl ete tel econmuni cati ons cabling and workstation outlet/connectors are
installed. These tests assune that dial tone service has been installed.
Connect to the network interface device at the demarcation point. Go

of f-hook and listen and receive a dial tone. |If a test nunber is
avai | abl e, make and receive a local, |ong distance, and DSN tel ephone call

-- End of Section --
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